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Dear Madam:

This is in reference to your abbreviated antibiotic
application dated March 30, 1992, submitted pursuant to
Section 507 of the Federal Food, Drug, and Cosmetic Act, for
Amoxicillin Tablets USP (Chewable), 125 mg and 250 mg.

Reference is also made to your amendment dated November 20,
1996.

We have completed the review of this abbreviated application
and have concluded that the drug is safe and effective for
use as recommended in the submitted labeling. Accordingly,
the application i.sapproved. The Division of Bioequi.valence
has determined your 125 mg and 250 mg chewable tablets to be
bioequivalent and, therefore, therapeutically equivalent to
those of the listed drug (Amoxll@ 125 mg and 250 mg chewable
tablets of SmithKline Beecham Pharmaceuticals). Your
dissolution testing should be incorporated into the stability
and quality control program using the same method proposed in
your application.

Under 21 CFR 314.70, certain changes in the conditions
described in this abbreviated application require an approved
supplemental application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in
your initial advertising or promotional campaigns. Please
submit all proposed materials in draft or mock-up form, not
final print. Submit both copies together with a copy of the
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proposed or final printed labeling to the Division of Drug
Marketing, Advertising, and Communications (HFD-40). Please
do not use Form FD-2253 (Transmittal of Advertisements and
Promotional Labeling for Drugs for Human Use)
initial submission.

We call your attention to 21 CFR 314.81(b)(3)
that materials for any subsequent advertising
campaign be submitted to our Division of Drug
Advertising, and Communications (HFD-40) with

for this

which requires
or promotional
Marketing,
a com~leted.

Form FD-2253 at the time of their initial use.

Sincerely yours,

‘2%2-+/
Douglas L. Sp~rn
Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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OF’I?ICZOF GENERIC DRUGS
CHEMISTRY, MANUFA-NG AND CONTROLS REVIEW

CHEMIST rS REVIEW NO. 6

AADA# 64-031

NAME AND ADDRESS OF APPLICANT
Novopharm Limited
30 Nably Court
Scarborough, Ontario Canada M1B2K9

LEGAL BASIS FOR AADA SUBMISSION
21 CFR s440.103c - The application is based on the reference
drug Amoxil, Chewable Tabiet@ manufactured
Beecham (AADA 50-542).

SUPPLEMENT(S)
N/A

PROPRIETARY NAME
N/A

NONPROPRIETARY NAME
Amoxicillin Tablets USP (Chewable)

SUPPLEMENT(S) PROVIDE(s) FOR
N/A

AMENDMENTS AND OTHER DATES
Firm:
Original Submission: 3/31/92
Amendment: 10/14/92
Amendment: 2/16/94
Amendment: 8/14/95
Amendment: 7/16/96
Telephone Amendment: 8/27/96
Amendment: 11/20/96

~:
Refusal to File: 4/24/92
Acceptance to File: 5/7/92
Deficiency Letter: 7/13/92
Deficiency Letter (bio): 11/30/92
Deficiency Letter: 4/9/93
Deficiency Letter: 6/8/94
Deficiency Letter: 3/25/96
Deficiency Letter: 9/19/96

by Smith Kline
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10. COLOGICAL CATEGORY 11.Antibacterial ~

13.

14.

15.

16.

DOSAGE FO~
Tablets (chewable)
Proposed scoring is identical to the listed drug Amoxil@r
125 mg (unscored) and 250 mg (scored)

STRENGTH
125 mg; 250 mg

ICA~IN= AND STRUCTURE

(1) 4-This-l-azabicyclo[3.2. O]heptane-2-carboxylic acid, 6-
[[amino (4-hydrox~henyl )acetyl]amino] -3,3-dimethyl -7-oxo-,
trihydrate[2S- [2u,5a,6f3(S*) 11-;
(2) (2S,5R,6R)-6-[ (R)- (-)-2-Amino-2- (p-hydrox~henyl)
acetamido] -3,3-dimethyl-7-oxo-4-this-l-azabicyclo
[3.2.O]heptane-2-carbo~lic acid trihydrate.

c1~H~9N305s.3H20
Molecular Weight: 419.46

RECORJ)SAND REP ORTS.-,-
N/A

?

—
.
?-
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17.
Issues concerning the proposed impurity limits (release &
stability) were resolved with the 11/20/96 amendment.

18. ONS1~
Recommend approval ~
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Amoxi.cillin Chewable Tablet
125 mg and 250 mg
FOrm 6, #64-031

SPONSOR:
Novopharm LTD
30 Nably Court
Scarborough, ONT Canada

--

AGENT :
Dr. Thomas Kenyhercz
146 Flanders Drive
Hillsborugh, NJ 08876

Dear Dr. Kenyhercz:

Reference is made to the in vivo bioequivalence study, dissolution
data and waiver request which you submitted on March 30, 1992 in
support of your amoxicillin chewable tablet.

The material has been reviewed by the Division of Bioequivalence
and we have the following comments:

COMMENTS :



—--- - ~—

RECOMMENDATION:

The bioequivalence studv conducted by
and for Novopha- Ltd. - on its

amoxicillin 250 mg chewable tablet is incomplete per comments
above.

All responses and correspondence with regard to this letter should

be sent to the Office of Generic Drugs, HFD-630.

Sincerely yours,

Shrikant V. Dighe, Ph.D.
Director
Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation

and Research

cc: Date
HFD-632 Pollock
HFD-650 (Dighe, Greenberg, CST)
stm 11-23-92 (A64031.STD)
bio letter



NOV1619Q

Amoxicillin Chewable Tablet
125 IUgand 250 mg
I?orm 6, #64-031
Reviewer: J. Lee
64031SDW.392

R-i ew of an i n-vivo Bi.oavailabilitv Studv.
Dissolution Testincr Data [2) and a Reuu est for Waiver

Background

This submission represents the second bio-study for this drug
product submitted by Novopharm Ltd. The first study (rev. dates:
8/7/90 and 10/22/91} was submitted under Form 6, #63-280 ~nd -
contained many defi.ci.enclesas well as unacceptable dissolution
testing results. The review of the chemistry portions of the
submission also revealed a large number of deficiencies and the
company opted to withdraw that application on October 29, 1991.

The company has resubmitted their application for their test
product under #64-031.

Obiective:

To assess the relative rate and extent of absorption of two
formulations of amoxicillin 250 mg chewable tablet (Novopharm
product vs Amoxila) after administration in fasted subjects.

Study Desiun:

The clinical study (#1179-1) was conducted by
under the direction of

Twenty-four healthy, normal, non-smoking male volunteers (plus
alternates) between the ages of 18-45 were successfully screened
for the study. All were within tlO% of ideal body weight for his
height and frame as described in the Metropolitan Life Insurance
Company Statistical Bulletin, 1983.

The selected volunteers had normal findings in the pre-study
physical examination; normal vital signs and ECG; uri,nesample free
of drugs of abuse; clinical laboratory values (biochemical profile,
hematology, and urinalysis) within tlO% of normal ranges, unless
deemed clinically insignificant by the investigator. .



Potential volunteers were excluded if they had:

*

1.

2.

3.

4.

5.

6.

7.

The

History of hypersensitivity to amoxicillin
class of drugs.

History or presence of cardiac, pulmonary,
endocrine, neuromuscular,
or kidney disease.

History of asthma, chronic
condition.

Any clinically significant
to entry in this study.

or the penicillin

gastrointestinal,
neurological,

bronchitis or

hematological, liver

other bronchospastic

illness

Any significant physical or organ

during the four weeks prior

abnormality.

History of drug dependency or requires maintenance therapy -
with any drug.

Use of systemic medication (q or OTC) within 14 days prior to
entry into the study.

study was designed as a two-way, single-dose, randomized
crossover- with a one week washout period between dosings. The
treatments consisted of a single (2 x 250 mg) dose of the
following:

A. Amoxicillin
250 mg Chewable tablet (x2)
Novopharm Ltd., batch #PD 1867
expiry: November, 1993

B. AmoxilR
250 mg Chewable tablet (x2)
Beecham Laboratories, batch #RH2047
expiry: April, 1993

The dosing regimen for the volunteers was as follows:

Period I Per iod II

sequence I A B
sequence II B A

sequence I - subj. 2, 3~ 4~ 5~ 61 9, lo~ 13? 18? 191 23t 24~
25, 27, 28

sequence II - subj. 1, 7, 8, 11, 12? 141 15? 16? 17/ 20~ 21~
22, 26



.
Subjects #l-24 were the original enrollees for the study.

Subjects #25, 26, 27 and 28 were entered as substitutes for subject
dropouts. There were three additional subjects (# 29-31) that were
screened for the study as extras.but were dismissed from the study

prior to onset. Subjects #2 and 25 withdrew from the study before
its initiation. The protocol specifies 24 subjects to complete the
study .

After an overnight fast (from 10 PM the night before) subjects were
given a 500 mg (2 x 250 mg) dose of the test or reference
formulation and required to thoroughly chew and swallow the two
tablets, then rinse and swallow three times With 60 ml of water
(total of 180 ml of water) to ensure complete tablet ingestion.
Fasting continued for 4+ hours post-dose. Blood samples (7 ml)
were collected in Vacutainers (containing EDTA as an anticoagulant)
at the following times: o (pre-dose), 0.25, 0.5, 0.75, 1.0, 1.25,
1.5, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0 and 3.0 hours after dosing. The
blood samples were then centrifuged and duplicate aliquots of the
plasma were transferred to culture tubes and frozen at -18°C until
assayed.

There were no reported adverse reactions during the study.

Analytical: [Not for release under FOI ]



Since the protocol called for the data of twenty-four subjects to
be used in the statistical analysis, the data for subjects #26 and
#28 were not used. Subject #27 replaced subject #2 (who dropped
from the study prior to its onset), since he was in the same dosing
sequence as subject #2.

Results:

The area under the curve (O-t and O-inf) are practically identical
for both the test and reference formulations. Maximum
concentration for plasma levels of amoxici.llin are similar with <2%
difference between the test and reference products.



There are no statistically significant treatment or sequence
effects for the major pharmacokinetic parameters.

The 90% shortest confidence intervals for AUC and CmX are presented
below:

AUCO.~
AUCfn~
n

[96.4; 103.8]
[96.6; 103.5]
[92.7; 103.9]

Since the plasma data for subject #14’s first period treatment
(Amoxil) may be slightly questionable due to the drug level found
in his zero hour sample, the reviewer recalculated the above PX
parameters, excluding the data from subject #14. The results are
shown below:

The mean plasna levels

In-vitro Dissolution:

90% CI w/o subi. #14

AUCO.~ [97.3; 104.5]
AUCin~ [97.4; 104.3]
cm [93.1; 104.7]

and pharmacokinetic summary are attached.

Dissolution testing was conducted on the bio-lots of the test and
reference products under the following conditions:

USP XXII Apparatus II (paddle) @ 50 rpm
900 ml

Assay:

Waiver Reuue St:

of water at 37°C t 0.5°C

A request for waiver of in-vivo bioavailability study was submitted
for the companyls 125 mg strength test prOdUct based on formulation
proportionality with the company’s 250 mg strength drug product an

~comparable dissolution profiles of the 125 mg product vs Amoxil
125 mg chewable tablet.

The dissolution summaries are appended.

Dissolution testing was also performed for the companyls 125 mg
chewable tablet vs AmoxilR 125 mg chewable tablet.

—



Batch Size:

●

According to the executed batch record, the batch size of the test

product used in this bio-study was

Conl!uents: —

. .

It should be noted, however, that the USP has no dissolution
requirements for this drug product; a disintegration test is

performed.



7. If the sponsor wishes
innovators product,

to use labeling identical to that of the
a small food challenge study should be

performed to-demonstrate that amoxicillin may be given without
regard to meals.

The study should be a three-way crossover employing 15-18
subjects. The study design should include a fed phase for
both the test and reference products and a fasting phase for
the test product.

Recommendation:

1. The bioequivalence study conducted by !
and on its
amoxicillin 250 mg chewable tablet is incomplete per comments
#l-4 and 7.

Comments #l-5 and 7 should be transmitted

4 -?\.dL~

J. Lee
Division of Bioequivalence
Review Branch II

to the company.

3- RD INITIALED FPELSOR
--t’

/“
FT INITIALED FPELSOR @’? M’

.

Shrikant V. Dighe, Ph.D.
Director, Division of Bioequivalence

JLee/jl/10/14/92

cc: I?orm 6, #64-031 original, HFD-630 (Hare, OGD), HFD-655
(Pelsor, Lee) , HFC-130 (JAllen) , HFD-340 (Vish) , Drug File



USP XXII Apparatus II Basket Paddle x rpm 50

Medium: water @370c Volume: 900 ml

Number of Tabs/Caps Tested: 12

Reference Drug: Amoxi.1R chewable tablet (125 mu & 250 mu]

Assay Methodology: W absorba nce: 272 nm

Results ~

Time
(rein)

15

30

45

60

75

90

J&

30

45

60

75

90

Test Product

Lot # PD1867

Reference Product

Lot # ~2047 .

Mean % Range (Cv) Mean % Range (m)
Dissolved Dissolved

54.2 _(ll.7) 12.0

63.8 _(4.7)

71.2 _(5.3)

“77.3—— _(7.6)

82 .0 _(9.o)

84.7 (9.2)

( )

Lot # PD1864

60.8 . (6.4)

75.3 - (5.7)

84.5 - (6.0)

92.3 _(6.8)

98.5 _(7.5)

102.7 _(8.0)

()

(20)

37.7 (13 )

59.6 (9.7)

78.7 _(7.5)

93 .9 . _(4.7)

105.6 - _(2.6)

()

Lot # RB1868

16.2

52.4

79.8

101.2

111.9

113.4

(20

(15

(10

)

)

)

_(5.3)

_(l.6)

_(l.3)

()
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STUDY # 1179-1

W Qbm ~cillia -acautrsziorta (=g/mL)

0.00
0.2!5

0.50

0.75

1.00

1.25

1.50

2.00

2.s0

3.00

4.00

5.00

6.00

8.00

7

6

5

4

3

2

1

0

NOVWEAB%

2 x 250mg

0.00 : 0.00

0.69 ~ 0.43

3.44 ~ 1.43

5.26 ~ 1.72

6.26 ~ 1.63

6.30 ~ 1.43

5.75 ~ 1.35

4.19 ~ 1..2O

3.62 ~0.91

2.59 ~ 0.80

1.20: 0.37
0.62~ 0.21
0.33~ 0.19
0.03~ 0.09

AMOXXL

2 x 250mg

0.00 : 0.00

0.88 ~ 0.62

3.62 ~ 1.79

5.72 ~ 1.94

6.S3 ~ 1.84

6.12 & 1.33

5.65 ~ 1.38

4.67 ~ L.30

3.45 ~ 1.00

2.54 : 0.06

1.22 ~ 0.45

0.59 ~ 0.26

0.33 ~ 0.16

0.02 ~ 0.08

MEAN PLASIMA AMOMCILLIN LEVELS

(STUDY~1179-lJ

TIME (hrs.j

a SOVOPH,ARM + A.wOXIL
●

79



SUNLARY OF RESULTS

PharrnacokineticIndicesforP!asma.Amoxicillin

Novopharm Amoxil

2x250mg 2 x250 mg

~.AUC(O-t)(mcgnrhnL) 15.82 ~ ;.R3 15.81 ~ 3.60

‘ .AUC (O - infmity)(mcghr/mL) 16.37 ~ 3.07 16.36 ~ 3.57

~cynax(m=Jm.L) 6.77 L 1.46 6.89 z 1.75

IT max (hours:) 1.28~ o.~~ 1.13~ 0.34

! t lj~ (hours) 1.04~ 0.16 1.04~ 0.13

~Kel(hours-1j 0.684% 0.108 0.674= 0.084

?JovopilarmvsAmoxicillin

I

I
Auc(o-t) .4UC (0- infinity) Cmax1 I\

~90% ArithmeticC.I.1 96.38-103.75% 96.61-103.54% 92.74-103.86% I

IPower2 99.99% 99.99% 99.98%

W’es[la.k’sC.L.3 4.45% 4.18% 7.44% 1

Re!ativcBioavai!abilitv4!00.06?0 IO0.06%- 9g~690 I

..—



Amoxicillin Chewable Tablet
125 mg and 250 mg
Form 6, #64-031
Reviewer: J. Lee
640310.593

Novopharm Ltd.
Ontario, Canada
Submission date:
April 26, 1993

Submission of Correspondence

This submission references the bio-study in application #64-031.
The bio-study was reviewed (rev.date: 16 Nov 92) and 7 deficiencies
were conveyed to the sponsor. The analytical laboratory has
responded to deficiency #1 (supplying the comPlete analytical _
methodology used in the bio-study) . Since this is a piece of
confidential controlled correspondence that the laboratory has
submitted directly to the Agency, the information will be used at
a later date in conjunction with the receipt of the rest of the
deficiencies.

The Division of Bioequivalence acknowledges receipt of this piece
of correspondence.

Recommendation:

No action is indicated from the Division of Bioequivalence at the
present time. The Division awaits receipt of the responses to the
rest of the deficiencies in the review of the sponsor’s bio-study.

J. Lee
Division of Bioequivalence
Review Branch II “

RD INITIALED RPATNAIK
FT INITIALED RPATNAIK

JLee/jl/05-10-93

cc: Form 6, #64-031 (original, duplicate), HFD-630, HFD-600
(Hare), HFD-655 (Patnaik, Lee), HFC-130 (JAllen), Drug File,
Division File

—
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Amoxicillin (trihydrate)
250 mg Chewable Tablet
AADA 64-031

Therese Ast, Ph.D.
U.S.Agent for:
Novopharm LTD

176 East 71st Street
New York, NY 10021

Dear Ms. Ast:

Reference is made to the in vivo bioequivalence study, under fed
conditions, submitted on May 6, 1993 ; and to the information
amending your previously submitted study under fasting conditions.

The responses to the fasting study of March 30, 1992 and the final
r=ptirt oi your fed study submitted May 6, 1993 have been reviewed
by the Office of Generic Drugs/Division of Bioequivalence and we
have found them to be incomplete for the following reason:

The laboratory should resubmit the recovery data, calculated
as outlined above.

A representative of the Division of Bi.oequi.valenceis available to
clarify this letter and to assist you with any questions; you may
contact Jason A. Gross, Pharm.D. , Chief Consumer Safety Officer at
(301) 594-0315.

You are required to take an action described under 21 CFR 314.96
which will amend this submission.

——



All responses and correspondence with regard to this letter should—
indicate the date of this letter, and be addressed to the Office of
Generic Drugs/Division of Bioequivalence, HFD-650.

Sincerely yours,

t-
Shrikant V. Dighe, Ph.D.
Director
Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation

and Research



JAN 4=

Amoxicillin (trihydrate) Novopharm Ltd.

250 mg Chewable Tablet Ontario, Canada

Form 6, #64-031 Submission date:

Reviewer: J. Lee May 6, 1993

Review of ReEDOn8e6 to CO~entS on Fastinu Bio-studv
and Review of Fed Bio-studv

This submission addresses the comments and deficiencies conveyed to
the company in the review of their bio-study (sub. date: 3/30/92) .

,



-.

The post-prandial study is reviewed on the following pages.



Review of an in-vivo Bioavailabilitv [fed) Studv

Obiective:

To assess the relative rate and ‘extent of absorption of two
amoxicillin 250 mg chewable tablet formulations under fed
conditions.

Studv Desiqn:

The clinical study (BP316) was conducted by
under the direction of

Eighteen healthy, non-smoking male volunteers between the ages of
18-45 years and within * 15% of ideal body weight were successfully
screened for this study.

The volunteers had normal findings in the pre-study physical
examination and the laboratory tests of hematopoietic, hepatic and
renal functions. Those who had a history or presence of
significant cardiovascular, hepatic, renal, CNS, hematological or
GI disease were excluded as were those with asthma, alcoholism or
drug abuse within the previous year, hypersensitivity to
amoxicillin, penicillin or the cephalosporins; personality
disorders and those who have used nicotine products within the
previous 3 months.

The study was designed as a three-way crossover comparing the test
product and SmithKline Beecham’s Amoxil R 250 mg chewable tablet
under fed conditions and to compare the bioavailability of the test
product under both fed and fasted conditions. There was a minimum
5 day washout period between phases.

The batches of drug products used in this study are the same ones
used in the fasting study.

Drug A - Novopharm 2 x 250 mg amoxicillin chewable tablet, fasted
Drug B - Novopharm 2 x 250 mg amoxicillin chewable tablet, fed
Drug C - SmithKline Beecham 2 x 2S0 mg AmoxilR (amoxicillin)

chewable tablet, fed

The randomization scheme was as follows:

sequence 1
sequence 2
sequence 3

period I period 2 period 3
1/29/93 2/4/93 2/10/93

c A B
A B c
B c A

—

--
—.



sequence 1 - subj. #1, 4, 8, 12, 15, 16
sequence 2 - subj. #2, 9, 10, 13, 17
sequence 3 - subj. #3, 6, 7, 11, 14, 18

Of the 18 original enrollees in the study, 3 dropped out before
completion of all phases. Subject #6 withdrew before period 2
because of an accident. Subjects #10 and #12 were withdrawn by the
attending physician prior to period 2 because of adverse
experiences that were probably drug related. Fifteen subjects
completed the study.

After an overnight fast, subjects who were in a fed period of the
study were given a high-fat breakfast (standard high-fat breakfast
recommended by the Division of. Bioequivalence) ?4 hour before
dosing. Those in a fasting period of the study were given a 500 mg

(2x250 mg) dose of the test formulation. Subjects were required to
thoroughly chew and swallow the tablets with 240 ml of water.
Blood samples were collected in Vacutainers cOntainlng EDTA at O
(pre-dose, 2x5 ml) and 0.5, 0.75, 1, 1.25, 1.5, 2, 2.5, 3, 4, 5, 6
and 8 hours after dosing (1x5 ml) . The blood samples were cooled
and centrifuged under refrigeration. Plasma samples were then
divided in two portions and frozen at -70”C, pending analYsls.

All blood draws were taken within 2 minutes of the scheduled time
except for subj. #7, 1.25 hour sample in period 1, which was taken
3 minutes late.

There were several protocol deviations of a dietary nature. Those
deviations were judged unlikely to affect the bioavailability
comparison.

There were several clinical complaints (e.g. headache, itchiness in
lower leg, rash) that were reported, most of which were unrelated
or only possibly related to the study medication. Two subjects,
#10 and #12, had complained of itchiness in the lower leg soon
after period 1. The attending physician judged that the complaints
were a secondary allergic reaction to amoxicillin and withdrew both
subjects from the study.

Analytical: [Not for release under FOII



Data Analysis and Results:

Plasma level data was analyzed by the SAS General Linear Models
Procedure. The samples from the dropout subjects were not
analyzed.

The results of the data analysis are shown below:

(A/B) (B/C) (A/C)

AU~ 103% 99% 102%
AUCN 103% 99% 101%
cm 125% 100 124%

A= Novopharm (fasted) B = Novopharm (fed) C = SmithKline (fed)

The germane comparisons are of the test/reference ratios of A/B and
B/C. The results show that in a head-to-head comparison of the
Novopharm and SmithKline amoxicillin formulations administered
after a meal, the mean rate and extent of absorption are
comparable. The Novopharm formulation, fasted versus fed, is
comparable in extent of absorption; the rate of absorption,
however, is decreased by -25% when the drug product is taken after
a meal.

Mean plasma level data and pharmacokinetic indices are attached.

Comment:

*



3. The company’s bio-study (three way crossover) is acceptable.

Recommendation:

1. The responses to the comments and deficiencies contained in
the review of the company’s fasting bio-study (submission
date: March 30, 1992) is incomplete.

2. The company should

The recommendation
company.

,P ~
<J “%

J. Lee

address comment #1.

and comment #1 should be transmitted to the

Division of Bioequivalence
Review Branch II /

RD INITIALED NTRAN
FT INITIALED NTRAN +q/ @5/7@

Concur: fl&o+

‘ate: &

Rabindra Patnaik, Ph.D.
Acting Director, Division of Bioequivalence

JLee/jl/09-01-93

cc : Form 6, #64-031 (original, duplicate), HFD-630, HFD-600
(Hare), HFD-655 (Tran, Lee), HFD-130 (JAllen), HFD-344 (Vish),
Drug File, Division File
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5UHRARY O? RESULTS -- M40XICILLZN

OBSZRVED DATA

HEAX (C.V.%) BIOAVAILASILZZYPARMCTZXS
(n= 15)

PARAMZTZS!

AUC O-t AllC~nf cm~x tsax Xo i tl/2*
(nq.hr/m&) (nq.hrzmLl [nq/8L ) (hrs ) [1/hr} (hrs)

--------------------------------------------------------------------------

TXEATMZaT:

?iOVOPHARH(Fasted) 26893 27718
(A) (21*) (lo*

F30VOPHAR?l (rod) 26243 27170
(B) (19%) (19*

SMITI13CLXNZ 8 (rod) 26531 27545

9742 1.s3 0.613 1.13
(35*) (37*) (13%)

7753 1.89 0.s91 L.17
(22*) (25*) (16k)

7844 1.68 o.5m7 :.18
[c) [19*) (16*) (20%) (35*) (15%)

Rbtio of Moans
(A/Bt) : 102 102 126.
(n/cl) : 99 99 99
(A/Ct ): 101 101 124

p Value: 0.6970 0.7177 0.0036 0.1543 0.5606
(3-way ANOVA)

seatistiemlly
Significant
Difforoneos (LSM):

Dotoetablo
Dlfforoneos
A VS. S:
B vs. c:

AVS. C:

PewOr
A VS. B:

B V;. C:

A VS. C:

l?s BC(A ??s

6.5* 8.7* 22.5%
8.4* 1.5% 22.2*
8.4* 8.5* 22.2%

>99.9* >99.9% 70.1%
>99.9* >99.9% 71.1*
>99.9% >99.9% 71.1%

Han of Individual
Ratios
A/B* : 103

(14%)
B/C% : 99

(5%)
A/C* : 102

[14*)

* Wostlako 95%
Confidonco Intbrvals
AVS. B: 7.4%
B V,. C: 6.2%
A VS. C: 6.4t

103
(14*)

99
(5*}
101

(14%)

7.1*
6.5*
6.1%

12s
(23*)
100

(17*)
124

(26*}

38a*
15.8%
37.2%

90% Confidence
(7w0 Ono-Sided
A VS. B:

lowor limit:
upper lim~t:

B Vc. c:
10V*C limit:
upper limit:

A VS. C:
lowor li8it:
upper limit:

Intervals
t-Test Hothod)

97.s% 96.9t 112.5%
107.4* 107.1* 138.8%

94.0% 93.6k 85.8*
103.8* 103.6* 111.9*

96.5* 95.6* :11.2%
106.3* 10S.6% 137.2t

lvs

● 140@n tl/2 is eaiculatod diraetly fro, ● ean K-L.

-.
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TABLE D7 18-MAR-93 09:51:59

PROJECT BP316

RATIO ANALXSZS P3R PLASF3A MoXICXLLIN AtJc o-t (n9.br/mL)
OBSERVED DATA

---------------------------------------------------------- --------------------
A - IQQVOPMARPI (P~,t.~)
B - NOVOPIIAR34 (?@d)
C = SHITnxLx~~ S~~cx~ (Fed)

SUBJECT A B c A/St B/c% A/C%

1
2
3
4
5
7
a
9

11
13
14
15
16
17
18

,

1
;

MAN 26S93 26243
S.D.

26S31
5538 5033

C.v.%
503s

21 19 19

103
14
14

99 102
5 14
5 14



TABLE Da la-nAR-93 09:51:s9

PROJECT SP316

RATIO A?ZALYSXS FOR PLAW4A A.HOXZCXLLXIQ AUCinf (ng.hr/mLl
OBSERVED DATA

---------------------- --------------------- ---------------------- ---------------
A m NOVOPRARFI (FaStOd)
B w NOVOPMARH {F-d)
C - S!4XTHXLXNE BZZCH- (r-d)

SUB3ZCT A B c A/B* B/Ct A/c%

1
2
3
4
5
7
a
9

11
13
14
15
16
17
18

MEAN 27718 27170 27545 103
S.D. 5499

99
5160 50s9

C.v.%
14 5

20 19 la 14 s

101
15
14

..._—



TABLE D9
IS-MAR-93 09:51:59

pROJZCT ap316

RATZO A34ALXSIS rOR PLASFLA AMOXICILLIN Cmax (nq/mL]

OBSERVED DATA
------------------------

----------------------
--------------------------------

A = NOVOPMAM (raatod)
B = NOVOPRARH {Pod)
C = SMXTHXLXMZ 13EZCXu (?.d)

Su8JECT A B c
1

A/B % B/c*

2
A/ct

3
4
5
7
8
9

11
13
14
1s
16
17
18

UtAN
S.D.
C.V.*

9742 77s3
338z 1691

7844
1S62

12s
35 28

100
22 17

124
20 23 17

33
26

——
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Amoxicillin Chewable Tablet
225 and 250 mg
Fo~ 6, #64-031
Reviewer: J. Lee
64031SA.694

—

Novopnarm Ltd.
CJntario, Canada
Submission date:
June 15, iggA

Review of a Studv Amendment

This study amendment responds to the deficiency cited in the review
of the sponsor’s 5/6/93 submission. The deficiency concerned the
laboratory’ s unusual method of calculating ‘recovery’ in theanalytical method. The laboratory was requested to resubmit the
recovery data calculated thusly:

The results showed:

Comment :

1. The recovery data calculation is acceptable.
the deficiencies for the fasting and fed
complete and acceptable.

2. In June, 1994, the chemistry reviewer for
notified the Division of Bioequivalence
several problems with the chemistry data

All responses to
studies are now

this application
that there were

and that the
sponsor would have to manufacture a new batch of the drug
product. Comparative dissolution profiles were requested to
be generated [new batch vs bio-batch of sponsor and new batch
vs bio-batch of innovator] . That data has not yet been
received.

The Division ~f ~i~e~i.,ral~~~= ~.7i~~y=lyiev~+-hat ~=~a ,$,h=nit--.--- -- ----
.s suQmlccea Co cr.e~gency ana inaKe6 iiA2aA ~-ecommenaaclon a~

, that time.

.

-—



Recommendation:

The Division of Bioe~ivalence finds theinco~lete due to comment #2.
~PPlication

Final recommendations will be made r.rnen the additionaldissolution data is received and assessed.

f“wfc~ $/d&/q&
J. Lee
Division of Bioe~ivalence
Review Branch II

--
RD INITIALED ~
FT INITIUED ~ t ~ ~c’q

Concur: /Q~l’$ ,,
:

tRabindra Patnaik, Ph.D.
Acting Director, Division of Bioe~ivalence

JLee/jl/08-23-94

cc : Form 6, #64-031 (original, duplicate)
(Hare), H~-655 (Pelsor, Lee), HFC-130 ~’JU’~n-)630’ HFD-600Division File

r D~g File,

—

—



AADA 64-031

NovophannLTD
Attention:T&ese AL Ph.D.,Esq,

AuthorizedU.S.Agent
4409AirportDriveN.W.
Wikom NC 27S96

DearMadam

Referencek madetoyourabbreviatedantibioticapplicationsubmittedpursuanttoSection507of -
theFederalFood,DrugandCosmeticActforAmoxiciliinTabletsUSP, Chewable 125 mg and
250 mg.

TheDkisionofBioequkmlencehascompleteditsreviewandhasnofirtherquestionsat
thistime. -..

Please notethatthebioequivalencycommentsexpressedinthisIetterareprelii. Theabove
bioequivalencycommentsmayberevisedafterreviewoftheentireapplicationuponconsideration
ofthechemistry,manufkxuingandcontrols,microbiology,labelingorotherscientificorregulatory
ksues.A reviseddeterminationmayrequireadditionalinformationand/orstudies,ormay conclude
thattheproposedformulationisnotapprovable.

Sincerelyyours,

A
.,/;J

/

/

/ . K.Ch~ . .
L Director,Divisionof’~loequhalence

OfEceofGenericDrugs
CenterforDrugEvaluationandResearch
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Amoxicillin Chewable Tablet
.‘,=....... .

Novopharm Ltd. - .>_~{-
125 mg & 250 mg Ontario, Canada “.
Form 6, #64-031 Submission date: ““l:..
Reviewer: J. Lee August 14, 1995,._,Y:~,
64031DW.895 ....-’-.*-

&&<
— #&*y-++-

Review of Dissolution Da ta and a Re auest
for Waiver for a Reformulated Product

Background:

Acceptable bio-studies (fasting & fed) have been conducted oxr-
250 mg tablet in this application (sub. dates: 3/30/92, 5/6/93, and.. ‘“+
6/15/94) .

+.,.
In June, 1994, the Division of Bioequivalence was “-:”-;”’

informed that there were several problems with the chemistry data

and that the sponsor would have to m~ufacture a new batch of the ~~:{’
drug product with a revised formulation (major amendment) . The .<.:x~
chemist assigned to this application requested co~para~~ W&))&,

dissolution profiles to be generated [new batch vs bio-batch~!~A,~~..
sponsor and new batch vs bi.o-batch of innovator] . It was agreed ‘--~~.
that the Divi.si.onof .Bioequivalence would review that data, when :+&%.
submitted, to decide if a new bio-study would be required.

+*+-:........
.,,

.-,.l.+--–.+._A,.+...
.

This submission contains the comparative dissolution data outlined
above and comparative components and composition data for the
product used in the bi.o-studies and the reformulated product. The
sponsor i.s requesting a waiver of the requirement for in-vivo
bioequi.valence testing on the proposed reformulation of their 125
and 250 mg test products based on 21 CFR 320.22 (d)(3).

The major changes in the revised formulation is

All dissolution profiles and graphs are appended.

The executed batch records show that the batch size of the
reformulated test product is

,
-.



.>-.

Comment:

. .
. . . ..
---=... .,...

-- ::$~,.....-y.:+.:.. .,.- ....--...

3. Based on the
the Division

.-..,-:,...;*%<&+ -..i
aggregate information contained in this amendmw”~%”~~~f,;
of Bioequivalence agrees that an in-vivo stud~-~W+*’--

the reformulated product is not required. ;,,~:u%%.~:
..&*!*;:~— —.:-z:=x.-~e-

Final Recommendatioq:

1.

2.

3.

.,$:-:~.~$g:::
The bioequivalence studies (fasting and fed) conducted by

for Novopharm Ltd. on its amoxicillin 250 mg
chewable tablet, batch #PD 1867, comparing it to AmoxilR 250
mg chewable tablet has been found acceptable by the Division
of Bioequivalence. The studies demonstrate that amoxicillin
250 mg chewable tablet is bioequivalent to the reference
product, AmoxilR 250 mg tablet, manufactured by SmithKline
Beecham.

The Division of Bioequivalence finds that the information
submitted by the sponsor demonstrates that amoxicillin 125 mg
chewable tablet falls under 21 CFR 320.22 (d)(2) of
Bioavailability/Bioequivalence Regulations. The Division of
Bioequivalence recommends that the waiver of an in-vivo
bioavailability studybe granted. Novopharm’s amoxicillin 125
mg chewable tablet is deemed bioequivalent to AmoxilR 125 mg
chewable tablet, manufactured by SmithKline Beecham.

From the bioequivalence viewpoint the firm has met the
requirements of in-vivo bioavailability and the application is
acceptable.

. ,,..:*$;.-,,i-.-.T-..”..:+.. .=,

—
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.

. ..
.,..-,,.The recommendations and co~ent #3-.~ho~ld be forwa~ed to ~b “-:

company.

J. Lee
Division of Bioe~ivalence
Review Branch II

...-

.- .< -.. .
.-

Cc : J?orm 6, #64-031 (original, duplicate) ...
(Hare), HFD-655 (Lee, patnaik), H~-~30, ~~~6~$~sh~-600
File, Division File

‘a,;;
,.*;z&:@*..._.-<..--,.:.?,.....—;G;:-~l+$~&y.:

....--=+$*>.*.--..*----.+-.,..- ..,..-k,:<---.::,..~.;,.

.
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USP X.X111Apparatus _ Basket— Paddle x rpm 50 --!....—
-- -.;:.&:-

.-.:-:~+.

Medium: water @) 370C Volume: 900 ml .;,.>.,?&j:;:.—....e--~..:-/’:.-......

Number of Tabs/Caps Tested: 12
.-...----
.,>-— ,.*-

Reference Drug: AmoxilR 250 m~ chewable tablet

f::,~.~f&s:=“
.,;:v’@-....

&
+:;~:-~$.“

Assay Methodology:
..... -—-., .’-+ .=:*,’..

‘*:<*$,E;.

Results Fovonharm

test date: 8/7/95
....

Time Test Product - Current Reference product - 0
(reformulated)(rein)

“Lot # PD2826 Lot # PD1867

Mean % Range (C!v) Mean % Range
DissolvedDissolved --

_(12.4) 57.5 “’(6:9)
15 70.0 .::&.:?3.;:.. .

QQ 80 .1 _(8.2) 64.5 —-”.
?&*

......,.......,---

45 ~ _(5:3) 69.9 —- “
‘:;:~.y:~

92.4 - _(4.2) 74.2 “’(2’.7)
60 .....

_(3.9) 76.8
.,;,~2:o)

75 96.3

100.0 _(3.6) 78.8 (1.6)
90

()— “( )

smithKline Beecham

Lot # AC1337 fresh lot Lot # RH2047 original lot

test date: 8/7/95 exp. 3/96 exp. 4/93
bio-batch

(14.5) 18.4 (9.8)
15 20.6 . \

(11.2) 47*1 (8.6)
30 47.4

(9.6) 66.9 (6.6)
a 70.4

(7.9) 84.9 (5.0)
60 88 .3 -

(6.1) 97.9 (3.9)
75 101.8 -

_(4.4) 105.9 (3.5)
90 109.3 -

()— ()

—.

... ... ...>=,..----:.--.,C$A. . . .
--..”- -=. .’?>-$,+ ....-.
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usP XXIII Apparatus II Basket_ Paddle x
--

Medium: water @3 70(-J

Number of Tabs/Caps Tested: 12
—

rpm 50

Volume: 900 ml

Reference Drug: AmoxilR 125 ma chewable tablet

Assay Methodology:

Results
test date: 818/95
Time
(rein)

15

30

45

60

75

90

test

15

30

45

60

75

90

Test Product - Current
(reformulated)

Lot # PD2786

Mean % Range (m)
Dissolved

65 .3 _(7.3)

72.5 _(5.4)

78.2 _(3.7)

83 .2 _(3.1)

86.0 _(3.9)

Lot # AC1333
date: 8/9/95

13.0

38.8

62.2

78.6

92.1

10 3.4

88.5 _(3.7)

()

Reference Product

Lot # PD1864

Mean % Range
Dissolved

58 .0

64.7

71.5

77.2

79.6

82.5

fresh lot
exp. 3/96

_(20.9)

_(18.5)

(9.8)

_(8.7)

—(6

—(3

t

.7)

.9)

)

-. ,.
-“..

_(2.7)

SmithKline Beecham

Lot # RB1868 original lot used
in sub. exp. 2/93

21.3 _(lo.4)
\

54.4 _(ll.8)

79.7 (6.2)

95.3 _(4.7)

104.7 . _(3.2)

107.6 , _(l.6)

( )

- .=.
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